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(54) VULCANIZABLE RUBBER STOCK 



This Invention relates to the tire industry, specifically to vul- 
canizable polymer compounds (rubber stocks) for tread, bead filler, and 
other tire parts. 

There is known a vulcanizable rubber stock (polymer compound) 
based on carbon-chain rubber, which rubber stock contains, as filler, 
carbon with its elementary particles in fibrillar- tubular shape not 
bound into aggregates, -with a particle length-to-diaoeter ratio of 20- 
300, in a quantity ^of 5-40 parts by weight to 100 parts by weight of 
rubber, the vulcanizates of which rubber stock are characterized by a 
high resistance to deformation, which is expressed in elevated stress 
values at small elongations [1]. 

The stated compound cannot, however, be used in tire production 
because of its unsatisfactory strength and high heat evolution upon re- 
peated deformations of the vulcanized rubbers, especially those based on 
stereoregular rubbers. 

Closest to the proposed one is a vulcanizable polymer compound 
based on carbon-chain rubbers, which is used in the fabrication of 
tread, bead filler and other tire parts, which compound includes, as 
filler, active furnace black in the form of aggre^tes of coalesced par- 
tides, spherical in shape with a diameter of 110-600 A, with the compo- 
nents in the following proportion (in parts by weight): rubber, 100; 
furnace black, 40-100 [2]. 

But vulcanizates obtained from such a compound also exhibit high 
heat evolution with low resistance to deformation, which leads to rapid 
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bead wear, tread separation from the carcass, and resulting tire fail- 
ure. 

The purpose of th.e invention is to diminish the heat evolution and 
increase the resistance to deformation of vulcanized rubbers made from 
the compound. 

This purpose is achieved by virtue of the fact that the known vul- 
canizable polymer compound based on- carbon-chain rubber (or a mixture of 
rubbers), including as filler furnace black with aggr^ated particles of 
spherical shape having a diameter of 150-600 A, contains, as an addi- 
' tional filler, carbon with particles of fibrillar- tubular shape in a 
weight ratio of the latter to furnace black of 1-10:90-99 and in an 
overall ratio of 50-100 parts by weight of filler to 100 parts by weight 
of rubber. 

Example 1 - In laboratory mills with a roll temperature of 
70 ± 5°C ajad a charge of 300 g of rubbers, there is fabricated a vul- 
canizable polymer compound for tire bead filler having the following 
composition (in parts by weight): SKI-3 isoprene rubber, 50; SKMS-30ARK 
butadiene-methylstyrene rubber, 50; reclaimed rubber, 100; mercapto- 
benzothiazole disulfide, 0.9; zinc oxide, 4; magnesium oxide, 1; stear- 
ine, 4; oleic acid, 3; rosin, 3; "Rubrax,"* 20; phthalic. anhydride, 0.5; 
PN-8Sh oil, 6; sulfur, 6.5; PM-50 furnace black (complying with All- 
Union State Standard G0ST 7885-77-90**) and f ibrillar-tubular carbon, 
10. The arithmetic mean diameter of the particles of PM-50 furnace 

•Translator's Note:. Mineral rubber. 

* •Translator' s Note: The B 90 B may denote the content in parts by 
weight, but all three numbers were linked by hyphens in the original. 
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black is 550 A, the degree of their coalescence la to aggregates is 0.11, 
and the absorption coefficient for dibutylphthalate (D3P) is 102 oL/100 
g. The arithmetic mean diameter of the fibrillar-tubular particles of 
the FT carbon is 920 A, the degree of their coalescence is zero, the 
length-to-diameter ratio of the particles is 116, and the absorption 
coefficient for DBP is 185 mL/100.g. The total content of the mixture 
of furnace black with fibrillar-tubular carbon is 100 parts by weight to 
. 100 parts by weight of the mixture of rubbers, with the fillers in the 
proportion of 90:10. 

In a parallel-process, there is prepared a control compound having 
the same composition but containing as filler only PM-50 furnace black, 
in a quantity of 100 parts by weight to 100 parts by weight of rubbers, 
as well as the same control compound with fibrillar-tubular carbon. 

The fabrication of vulcanizable polymer compounds is repeated, the 
ratio of PM-50 furnace black and FT- 15 carbon being changed from 90:10 
to 86:14, 95:5, 96:4, 98:2 and 99:1 (to 100 parts by weight of rubbers). 

The experimental and control vulcanizable polymer compounds are 
subjected to the Mooney test as set forth in GO ST 10 722-76 and are 
vulcanized in a steam-heated hydraulic press for 800 min at a platen 
temperature of 143°C. The strength properties of the vulcanizates are 
determined in accordance with COST 270-75; the heat evolution upon re- 
peated compression with an amplitude of 10$ (statistical load 10 kg), in 
accordance with COST 204.18-75. 

The results of the testing of compounds and their vulcanizates are 
■presented in Table 1 . 
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Table 1. 



Minimum viscosity 
(Mooney) at 130°C, 
arbitrary units 
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Translator's Note: Hardness as measured with the TM-? 
corresponds closely with Shore hardness £ P«rL«!S har ^ e33 S a S e »' 
denote decimal points ' Qarane33 ' 13 reproduced nunbers, commas 
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Example 2 . The fabrication and testing of the vulcanizable com- 
pound are performed as in Example 1 , but the compound has the following 
composition (in parts by weight): S2I-3 isoprene rubber, 100; mercapto- 
benzothiazole disulfide, 0.2; "Sulphenamide BT, nf 0.8; sulfur, 3; zinc 
oxide, 5; stearin e, 2; rosin, 2.5; "Rubrax," 5, PN-6Sh oil, 9; phenyl- 
-naphthylamine, 0*5; N-nitrosodipheny lamina, 0.5; and a mixture of 27 
parts by weight PM-105 furnace black complying with Technical Specifica- 
tion TTJ 11 562-67 and 30 parts by weight PM-50 furnace black with 4 
parts by weight f ibr 11 la r- tubular carbon, 60. The diameter of the ele- 
mentary particles, of the. PM-105 furnace black is 205 A, the degree of 
their coalescence into aggregates is 0.09, and the absorption for DBP is 
107 mL/100 g. The arithmetic mean diameter of the particles of FT car- 
bon is 860 A, the length-to-diameter ratio of the particles is 290, and 
the absorption coefficient for DBP is 230 mL/100 g. The ratio of fur- 
nace blacks and FT carbon is 93-3:6.7. 

The results of testing of the experimental compound, in comparison 
with a control compound having the same composition but containing 30. 
parts by weight each of PM-105 industrial carbon and PM-50 to" 100 parts 
by weight of rubber, are presented in Table 2. 

Example 3 . The fabrication and testing of the vulcanizable com- 
pound are performed as in Example 1, but the compound has the following 
composition (in parts by weight): SSMS-30ARS butadiene-methylstyrene 
rubber, 100; mercaptobenzothiazole disulfide, 2; zinc oxide, 5; stear- 
ine, 2; sulfur, 2; P-136M improved furnace black, 48; f ibrillar-tubular 

•Translator's Note: Soviet name for N f N-dlethyl-2-benzthiazyl 
sulphenamide. 
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Table 2. 



Experimental com- Control compounds 
pounds of Examples of Examples 
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at 130°C, arbitrary units ^ 


51 




49 


*1 


MDoney scorch time 
at 130°C, min 


15 


19 


17 


18 


Properties of. vulcanizates 






Stress at 50% elongation, 
kgf/cm 2 


76 


36 


70 


31 


Stress at 200$ elongation, 
kgf/cm 2 


170 


71 ' 


166 


69 


Tensile strength, 
kgf/cm 2 


198 


286 


2.10. 


288 


Relative elongation, % 


230 


ti20 


250 


*»50 


Hardness by TM-2, arb. units 


66 


62 


65 


62 


Tear strength, kgf/cm^ 


105 


39 


110 


AO 


Heat evolution, °C 


28 


36 


31 


i.1 ' 



Translator's Note: In reproduced numbers, camnas denote decimal points. 

carbon, 2. The diameter of the elementary particles of P-136M furnace 
black is 150 A, the degree of their coalescence Into aggregates is 0.0-7, 
and the absorption for DBP is 112 mL/100 g. The physical and chemical 
properties of the f ibrillar-tubular carbon were listed inExample. 1. 
The total content of furnace black and fibrillar-tubular carbon in the 
compound is 50 parts by weight to 100 parts by weight of carbon, the 
weight ratio of fillers being 96:4. 
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The results of testing of the experimental compound, in comparison 
with a control compound having the same composition but containing 50 
parts by weight of P-136 industrial carbon to 100 parts by weight of 
rubber, are presented in. Table 2. 

From Table 1 it can be seen that the addition of fibrillar-tubular 
carbon, in the amount of \% to 10$ of the total quantity of. the mixture 
of fillers, in the composition of a vulcanizable polymer compound based 
on a mixture of rubbers makes it possible to increase by 4-50J the 
stress at 50$ elongation of vulcanized rubbers, said stress- being an 
index of their resistance to deformation, and to decrease by 2-7? the 
heat evolution. The properties of the unvulcanized compounds undergo 
virtually no change, while the strength of the vulcanized rubbers is 
maintained within the limits of the standard (not less than 70 kgf/cm 2 ) . 
Other properties of the .vulcanized rubbers (hardness, tear strength) are 
not greatly affected by the addition of f ibrillar-tubular carbon within 
the limits stated in the application. 

The data of Table 2 confirm the superiority of the proposed' com- 
pound over the control compound with respect to stress at 100$ elonga- 
tion and heat evolution of the vulcanized rubbers. 

Fibril lar-tubular carbon is cheaper than active furnace blacks; 
the technology for its production is simple and can be quickly adopted 
by the industrial carbon industry. 
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Vulcanizable rubber stock baaed on carbon-chain rubbers, including 
as filler furnace black with aggregated particles spherical in shape 
with a particle diameter' of 150-600 A, characterized by the fact that, 
for the purpose of lowering the heat evolution and increasing the resis- 
tance to deformation of vulcanized rubbers made from the stated stock, 
the latter contains, as an additional filler, carton with particles of 
fibrillar-tubu£r~sfaape, the ratio by weight of said carbon to the fur- 
nace black being 1-10:90-99, and the total content of filler being 50- 
100 parts by weight to. 100 parts by weight of rubber. 

Information sources considered in determining patentability: 

CU USSR Artorskoe svidetel • stvo [Certificate of Inventorship] 729211 
class C 08 L 9/00, 1978. W f^n f 

C2] USSR Avtorskoe svidetel » stvo based on Application No. 2813868/2^- 
05, class C 08 L 9/00, 1979 (prior art). 
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(71) 2aaa*Tcnvi 



3caccx:3HbiM HayMHO-vicc/ieAcaaTersscx** mhcth TyT TexHwuecxoro 
yrncpoAd * Hay^Ho-nccne^oaaTcnbCKUM HHCTviTyT uuhho* 
n p oh fc»ui n 2 h h oc t h 



(5<0 BYJlKAHMiyEMA^ PS3HHG2A* CM-EC: 



1 

HacdpersMMe othochtc^ x uhhhoh 
npcwwu^eHHCXTH, a mmshhc k BynxaHn- 
3ye.MsiM no/iHMepHbJM xoMno3 h lih^m (pean- 
hc 3y h CMecftM) A-na npoTSKTopa,- Hanon- 
HMTSJibHoro umypa h AP>rnx Aera/ie* 

UJWHbl. 3 

H3aecTHa aynxaHuayeMaa peauHoaaa 
cnecb (nonnnepHa^ KOHnoSHuwa) Ha 
ocHoae xapdoueriHoro xaywyxa, axnowax)- 
maa a xa^ecTae HanariHHTa/jfl ymepoa c 
cp^pHrjio-TpyoMaTOM oopncA 3ne.neHTap- 10 
hux MacTHu, He ca^3aHHbiX a arperary, 
. npw OTHcmeMMM ajimhw k Awanerpy ^acTnu 
20-300 a KonvmecT3e 5 -Z *0 Mac • m . Ha ' 
100 nac.M. xay-iyxa, aynxaHW3aTy xo- 
TcpcvV xapaxTepn3y3orc^ 3b<co xihh conpo- 
TvtansMxeM ^ecopHau^M, mto "3irfi;a:><ae7ca 
3 ncabiueHHyx 3HaweHn*x Hanp/?:*eHidH npw 
wa/iyx ya^MHeHUPx [IJ . 

OfiHaxo yxa3aHnaa xcMnoann** He 
Hc:xdr npuMeH.qTbC^ a npow:23C£C732 ismh 

W3-3a Hey«C3neT30pHT2/lbHCH npCMHCCT* 

h asiccKoro Terjiccdpa3C33Hn^ n>5H mhc - 

•TOKZaTHbiX AeCCCMaU*** P93HH , CCCC£H- 



15 



20 



ho Ha ccHoae crepeaperynflpHSJx xay^y- 

K03 . 

Hanoonee finnaxcvi k npeAfioweHHc* 
3ynKaHH3ye.Maa no/inMepHaa xoMnoanuM* ■ 
Ha ocHoae xapGcuermyx xayMyxoa npn- 

..MeHflxxuaacfl npH n3roToaneHviu npoTexTo- 
pa, Hano/JHHTenbHcro ujH.ypa h ap>thx 
AeTanen uhhw*, xoTopaa BK/ixmaeT o xa- 
MecT-ae HanonHMis^fl axTH9Hyx> ncMHyw 

. ca*y a shas aroeraroa cpocwmxca Mac- 
tmu ^OepvmecKCH cop^y AHaneTpoM 110- 
6Q0 a A npn cneayxwzM cooTHOiueHMH kom- 
noHeHToa, nac.M.: xaynyx 100, neMHa^ 
ca^a ^0-100 [2] . 

OAHaxo no-nyMeHH^e H3 Taxon komho- 
3MMHH ay.Txa.HviaaTbJ Tax:xe noxaabjaaar 
3biccxce Ten^cccpa203aHHe npn hh3xom 
ccnpcr-Haj-ieHHVi £20cp.Ma'4nn, mto npwao- 
A"ht x CbiCTpcvi pasHa^naaeMCCTH ccpTa, 
orc^oettvi^H nporsxTCpa ot xapxaca h 
a pecyr.^Tare orcro auxcAy ncx^w^x^ ■ 

H3 CTpO*. 

Uenb<3 vi3cc"peT3HHfl ^a/iaeTca CMM:xe- 
Hvie- Ten.Tcccpa3C3ari':.q h ncabicenHd co- 



nC3 huhm , 

floe raaneMHa a ue;t* ^ocTn.-acTcn tcm, 
mto voaecT^aa ay/ii<a»ti3ye*d* nanuMep- 
Haa KOMnoaviuvifl ocMoge KasGouenHO- 
ro xay^yxa (u/im chccu xay^yxoa), 
ox no Maxell an Mono;iMHTcnt» - ne^nyo ca*y 
c arpernpoBaHMbiHM wacrHuaMM ^oepMMec- 
kom gopMu fluoMcrpoM 1 5 0-600 A y a xa- 
MecTae AononmiTenbHoro HanonmiTena. 
coflepwuT yr/iepoA c wacTHuanu cpuSpun- 
no-Tpy6«-iaTOM (topMW npu naccoaoM coot- 
MoujeHUM nocjieflMero k ne^How cawe !- 
10:90-99 m o6meM coAep*aHMM HanonHM-* 
Ten* 50-100 Mac . w ♦ Ha 100 Mac.M. xa- 
yMyxa. 
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n p h h e p 1 . Ha naoopaiopHbix 
aanbqax npw Tenneparype aanxoa 70 + 
+ .5°C m 3arpy3xe Kayv/Kqa 300 r roTo- 20 
3*f ayjiKaHM3yeMyo nonnMepnyo xoMno3M- 
umo Ana Hano/iHuTensHoro lUHypa noxpbiu- * 
xm cmnyxxiero codaaa, Hac.w.: M3o- 
npenoabiM xaywyx CKU-3 30, 6yTaAnen- 
MeTuncTuponbHUM xay^yx CKMC-30APK 
50, pereHepaT 100, MepKan7o6cH30Tna- 

30/lAltCynbOMA 0,9, OXMCb UHHX3 , OXMCb 

«arHH;i 1, c Tea pH h , oneHHoaaa kucjio- 
Ta 3, Karnxsonb 3, pyopaxc 20, OTane- 
3bJH 3Hrnap^ 0,5, Macno flH-SLj 6, ce- 30 
?a 6,5, nevmaa ca^a flM-50 no fOCT 
7885 - 77-S0 m 0^6pMnno-Tpy6yaTUM yrne- 
poa 1 0 . CpeaMe-apwpMeTMMecKMM Q AnaMeTp 
uacTvm neMHCH cawn riH-50 550 A , CTe- 
neHb mx cpacTaHMA a arperaTbi 0,11 h 
noKa3aTerib aGcopoqMM A^6yTnnoTanaTa 
(floO) 102 mh/100 r. CpeAHe-apMOneTM- 
uecKMM AManeTp OMGpHnno-TpyowaTyx Mac 
thu yrnepoAa <PT 920 A , CTeneHb mx 
cpacTaHMa Hyjiesa^, oTHaueHMe £/imhu k 
auanzTpy wacTMu 1 1 6 m noxa3aTenb a6 
copoumm dBO 135 Kn/100 r. OSuee coAep- 
wanne c^ecM ne^HOM ca«H c (pnGpH/mo- 
Tpy6MaTbiM yr/iepoAOM 100 nac.M. Ha 
100 Mac.M. cnecM xayMyxo8 npn cootho 
ujeHMu Hano/iHMTe/ieM 90:10. 

FlapannenbHo totobht xoHTponb Hyo* 
KOHno3Muno Taxoro xe cocTaaa, coAep- 
wamyo a xaMecTae nanonHMTenfl OAny 
• ne^nyo ca*y riM-50 a xonnMecTae 
100 Mac • m . Ha 100 Mac • m • xayMyxoa, . 
m Taxyo xoHTponbHyo xoMno3MUMo c 
<9MpH.nno-Tpy6waTUM yrnepoAOH. 

flpwroToajieHMe aynxaHH3yeMwx nonn- 
MepHwx xoMno3MUMM noaTopnoT, M3MeH*H 
cooTHctueHne' newHOM ca«n flM-5 0 m yrne- 55 
poAa OT-15 c 90:10 na 86: \k 95:5, 
S6:<t, 98:2 m 99:1 ( H a 100 nac.M. xa- 
y^Hxoa). 



MNi nori!MC:HWC *CMno3uu M v, McnbiTwonor 
no rty.n. ro fOCT 1 -j 72^76 „ 8ynKaMH . 
3yor 3 r>APnannv ( ocKnM npeccs c naco- 
5 . on* cQoraesoH 0 Te^eHvic 800^hmh npn 
• TeMnegarysc nnwr 1^ U C. npownocTHbie 
coovtcroa oy/iKaHM3aToa. onpeAennoT no 
TOCT 270-75, TennocSpaaoaaHMe npM 
MHoroxpaTHOM cwaTMM c aMnnnTyAow 10% 
10 (cTOTMCTvmecxan Harpyaxa 10 xrl - no 
TOCT 20^13-75. ' 

Pe3ynb-aTu McnuraHMfl xoMno3nuMM 
m wx aynxaHM3aToo npMaeAeHw a Ta6n. 1, 
n p m m e p 2. npuroToaneHMe w 
15 McnbiTaHue aynxaHM3yeMOM xoMnoanuMM 
npoaoAflT no npMMepy 1, H o xoMno3M 4 Mfl 
mmcgt cneAyjc^MM cccTaa, nac.M.r M3o- 
npenoabiM xayMyx CKH-3 100, MepxanTo- 
t5eH30TM33onAMcynbcpMA 0,2, cynb^peHaHHA 
5T 0,8, cepa 3, oxMCb uMHxa 5, cTea- 
. Pmh 2, xaHMOO/ib 2,5, pyopaxc 5, Mac- 
no IIH-6'J 9, HC030H fl 0,5 N - hmt- 
po 3 oa mo s h Mn a mm h 0,5 m cMecb ne^Hwx 
caw RM-10S no TY 11 562-67 27 Mac. w. 
2$ m flM-50 (30 Mac.w.) c 0)M6pMnno-Tpy6- 
MaTbJM yrnepoAOM Mac.M.) 60. flMa- 
MeTp 3neMeHTapHyx MacTui^ neMHOM ca>xu 
Rrt-105 205 A , cTenenb mx cpacTaHM* 
3 arperaibj 0,09 « a6cop6unp flSO 
107 Mn/100 r. CpeAne-apMQjMeTMMe^xMM 
AHaneTp MacTHu yrnepoAa OT 860 A , 
OTHcueHMe a-h^hw x A*a*eTpy MacTMu 
290 m noxa3aTe/ib aocopb'uMvt jUBq) 
230 Mn/100 r. C o o T h cm e h m e neMHbix ca« 
m yrnepoAa OT cccTaanneT 93,3:6,7. 

Peay/ibTaTw ncnyiaHHB onuTHOM kom- 
no3Mi;MM a cpaansHMM c xoht pon b hom Ta- 
xoro «e cac7a3a, ccAspwansM no 
30 Hac.q. rexHMMecKoro yrnepoAa 
riH-105 m RM-50 na 100 nac.M. xay^y- 
xa, npM32AeHy a Taon. 2. 
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n p m m e p 3. npMroToaneHMe m 
McnuTaHMe aynxaHM3yeM0M nonMMe phom 
xoMno3MUMM npoaoA^T no npMMepy 1 , ho 
xomho3mum« MMeeT cneAyx^MM cocTaB, 
Mac.M.; 6yTaAMeH-MeTMncTMponbHWM xa- 
y^yx CKMC-30APK 100, MepxanT06eH3OTM- 
aaonAMcynb^MA 2, oxncb UMHxa 5, CTe- 
apMH 2, cepa 2, ynyMujeHHaa neMHa« ca- 
xa H-136M ^8, QMb'pMnno-Tpy6viaTWM yr- 
nepoA 2. ^ManeTp oneneHTapHbix wacTMu 
neMHOH caxM P.-I36M 150 A , CTeneHb mx 
cpacTaHMfl a arperaTu 0,07 h a6cop6uMa 
350 112 k.t/100 r. <PH3Mxo-XHMHMecxHe 
caQMCTaa QM6pHnno-Tpy6waToro yrnepoAa 
npnaeAeHbj a npMMcpe 1 . 06ujee coAep>Ka- 
HMe neMHosi ca^M m 0n6pMAno-Tpy6MaToro 
yrnepoAa a xomho3mumm 50 Mac . m • na 
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100 M3C.M. xayviyxa no»* »acccac» coot* 
MoweMMM ManonnHTe/ievi ^6:^. 

PeaynbTarbi McnyrawH^ cflbfTMCH koh- 
noawuwH a coa3MeHwn c xCMTponbHcn Ta- 
Koro »e cocraaa, coaepxameH SO nac.vi 
TexMMuecKoro yrnepoAa fl - 1 36M Ha 
100 nac.M. xaywyxa i.pnaeAexbi araon.2. 

Ha Ta6n. 1 sh^ho, mto aae^eHM.e ot* 
1^ AO 10* (pHc5pwnno-Tpy€yaToro yrnepo- 
fla ot o6qero xo/iMMecTaa cxecn Hanon- 
HMTeneii a cocTase syn xaHH3yeMow no- 
HMMepMOM KOHnoaMUMM Ha ocHoee cwecu 
KayMyKoa "no3ao/i«eT Ha'^-50* yaenMMWTb 
HanpflmeHHe npw 50^-hom yflnwHeHHH pe- 
3 mh , ABjiflomeecfl noKaaareiieM conpoTHB- 
jifleMOCTw hx AeteopnauHH, n Ha 2-7% 
CMM3 mt b Teanoo6pa3o«aHMe, Jlpw otoh 
caoHCTaa Heay/iKaHM3oaaHHbix kompio3h — 



moctu pejMH coxcanflerc/T a noeaonax ' 
Hopni ( He Mexee 70 xrc/c*'). Ho Aoy- 
rwc cacHCTaa pec mm t7?epncjcrb, co- 

.3 npoTwanenHc pd3Awpy) aotiaaxw OhGphh- 
/io-T P yb*MaToro yrnepoAo a 30flan* C Mbix 
npeaenax Taxxe He oxaayaaor cymeci- 
aeHHoro annflHwa. . 
b danHbie Tafin. 2 noAraep^awT npe- 

JO MMwecTaa npeA/ioacHHotf xomhosmijmw 
.nepea xoHTpoflbHOn no HanpHxeHwo npn 
100%-hom yA/iMHCHMM h Teanoo6pa308aHH© 
peanH. 

$n6pnmio-TpytfMaTufl ymepoA Aeaea- 
15 ne aKTMBHbix neMHwx ca*, TexHo/iorn* 
ero npoH3aoACTaa npocTa h momct GuTb 
Suctpo ocaoeHa npoMwuneHHocTbc TexHH- 
^ecKoro yr/iepoAa. 

T a 6 ji *h u a I 



noKa3are^H 


0nuTHw< 
neMHOw 


5 KOMTI03HLIWH npH COOTHOUieHHM 

cawH m yr/iepofla, ■ Mac.n. . 


K0HTP0'/1bHUC 
KOMri03Hunw 


Hopnu 

KOHT - 




36:14 


90: 10 


9-3:5 


96:4 


98:2 


99: J 

■ 1 


nH-50 

(npo- 

TOTHf ^ 


0.7- 1 5 


• PO/lfl 

KaMe- 
CTaa 


MMHMHanbHafl a^3KOCTb 
no MyHM npn 1 3 0°C , 
yen . eA • 




38 


33 


36 


37 


36 


36 




- 


BpeHA Havana noaaynxa- 
Hn3au*HM npM 130°C, 

nun 




",5 


11,0 


12,0 


11,5 


12,0 


11,5 


3,0 








CaoHCraa aynxaHHaaraa 








Hanpn*eHne npn 50%-hcm 
yA-nwHeHWH, ktc/ch 1 




36 


31 


30 


27 


24 ' 


23 






flpeAsn npOMHccTw npn 
pa3pbiae, xrc/cn* 


63 ' 


72 


86 


90 


93 


96 


96 


38 


He Me- 
Hee 70 


OTHccMTeribHoe yAnwHe- 
Hue, % 


30 


98 


110 


115 


132 


136 


140 • 


35* 


He Go- 
nee 550 


ConpoTviB/ieHHe pa3An- 
py, Krc/cM Z 


29 


33 


36 ' 


36 


34 


33 


35 


2h 




TaepAocTb no TM-2, 
yen. eA- 


76 


74 


74 


73 


73 


73 


73 


37 . 




Tennoo6pLa3oeaHHe, °C 


43 


39 ' 


38 . 


38 


39 


40 


41 , 


56 







7 


: 925*3 




8 

T a G n 


M u a 2 


] 


llaxaaaTen* 


; OnwTHwe KOHncavtuMw KoHTponbHwe KOHno3H U Hn 
no npunepan no npwnepaM 






2 


-L.L..L 




3 




MMMMManbHafl aflaxocTt no MyHH npw 
13Q°C. yen, en, • 


51 


1.2 




• 


- 


BpeKfl HaMajia noAaynxaHnaauHM no 

Mvhh * now 1 30°C MMH 


] s 


19 


17 


18 




CaoMCTaa By/ixaHHaaToa 








' .Hanpa*eHne npn 100^-mom yAnnHeHMH, 
Krc/CM 2, 


76 


36 


70 


31 




Hanp**eHwe npH 20Q^-hom yAAHHeHMH , 
ktc/cm 2, 


170 


71 


166 


69 




npeAen npoMHocTH npn paapbiae, 
xrc/cM* 


198 


286 




inn 

lOO 




OTHOCMTenbHoe yA«nnHeHne, % 


230 


420 


250 


450 


— 


TaepAOCTb no TH-2, yen. en. 


66 


62 


65 


62 




•ConpoTMa/ieHMe pa3Avipy, Kre/cn 2 " 


105 


39 


110 


AO 


: 


Tennoot5pa3osaHHe f °C 


23 


36 


31 


41 



Qopwyna n3ctipeTeHH/i 



BynKaHwayeMafl peaHHoaaa CMecb Ha 
ocHcae KapGouenHwx Kay^yKOO, BK/iwMa- 
auafi HanonHHjejib-neMHyx} ca*y c arperw- 
poaaHHbiMM MacTMuanM c^epHMecKOM cpop- 
mu A^aweTpoH MacTwu 150"600 A , 

OTnHM*aOmaHCfl TQM, MTO , C 

uenbo CHM)KeHMfl Tennoo<5pa3oaaHn* h no- 
ButueHMfl conpoTHBJieHHfl AetpopMauMM .pe- 
3mh H3 AaMHOw cMecn f nocneAH** coAep- 
NtMT b Ka^ecTBe Aono/iHMTenbHoro Ha-^. 



35 



40 



45 



nonHHTena yrnepoA c wacruijaMH $h6phji- 
jio-Tpy6qaTOH Oopny npn .cooTHCujeHHH no 
wacce ero k neMHon ca«e 1-10:90-99 
m odmeM coAepwaHHH HanonHHTe/]* SO - 
100 nacu. Ha 100 Hac.M, KayMyxa. 

HCTOMHMKM MHOOPMaUMH, 

npwHflTue ao BHWMaHHe npn 3KcnepTvi3e 
1 • AaTopcKoe canAeTenbCTBo CCCP 
723211 , ktu C 08 L 9/00, 1978. 
2. AaTopcKoe canAeTejibCTao CCCP 
no aaaaxe N* 2813868/23-05, 
»cn. C 08 L 9/00, 1979 (npoTOTvin). 



CocTaaMTenb B. Octpobckmh 
PeAaxTop fl. Bece/iOBCxaa TexpeA 3.<t>aHTa KoppeKtop y. rioHOMapenxo 



3aK33 2883/7 



Tnp-a* 512 noAnncHoe * 

BHWMHW TocyAapcTaeHHoro xowMTeTa CCCP 
no Aenan H3o6peTeHHH n otkputhm 
1 13 035, MocKaa, X-35, Payuicxaa Ha6., A • **/5 



Onnnan Wlf! n naTeHT n , r. y*ropoA, yn. flpocKTHaa, 




